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SELF-LUBRICATING URETHRAL CATHETER
AND METHOD FOR SELF-CATHETERIZATION

BACKGROUND OF THE INVENTION

This invention relates to catheter devices and more
particularly to urethral catheters that self-lubricate
when inserted into a urethra. |

Patients who have no incontinence but have diffi-
culty urinating have been trained by urologists to use
catheters which are self-inserted. Self-inserting cathe-
ters enhance mobility of the patient when compared to
permanent catheters as the latter is associated with re-
curring intransigent urinary tract and bladder infec-
tions. | |

‘The self-inserting catheters currently available for
home care patients are very uncomfortable for the pa-
tient during insertion. Further, due to this uncomfort-
able insertion, the patients tend to empty their bladders
with less than ideal frequency. Another drawback to
the currently available self-inserting catheters is that
these catheters tend to be reused, resulting in frequent
bladder infection. . |

Prior to insertion the self-inserting catheters are lubri-
cated at their tip with e.g. K-Y Lubricating Jelly. Un-
fortunately no matter how much lubricating jelly is
applied, it is wiped off by the urethra as the catheter is
advanced. For example, the distance the catheter has to
traverse to enter the bladder is of the order of ten
inches. After the first one or two inches, the insertion
end of the catheter is essentially dry. As a result, contin-
ued advancement of the catheter is both painful and
resistant to movements. Catheter designers have at-
tempted to overcome this resistance is by increasing the
stiffness of the catheter to resist kinking as it is advanced
into the urethra. A catheter with increased stiffness is
less flexible further adding discomfort to the patient.

SUMMARY OF THE INVENTION

This invention provides a home care patient with a
relatively painless and comfortable catheter with soft
flexible tubing and is self-lubricating. This self-lubricat-
ing catheter is preferably used for insertion into an ure-
thra and includes an elongated tube enclosing a conduit
containing fluid. The tube has an insertion end and a
discharge end. An elongated flexible outer sheath en-
cases the tube and has the cavity exposed between the
tube and the outer sheath containing fluid. The outer
sheath is operative to collapse toward the tube when
inserted into the urethra. A removable sealing device
engages the tube to prevent fluid from flowing through
the discharge end when the outer sheath collapses.
Muitiple apertures are disposed between the conduit
and the cavity. The apertures permit fluid to flow from
the cavity through the conduit and to discharge out the
insertion end to lubricate the catheter when the outer
sheath collapses during insertion. This discharge of
lubricant out of the insertion end lubricates the urethra
while the catheter advances to the bladder.

In another aspect of the invention a method of insert-
ing the catheter into a urethra is provided. The method
includes the steps of providing an elongated tube that
encloses a conduit and has an insertion end and a dis-
charge end. The tube is encased with an elongated flexi-
ble outer sheath to form a cavity between the tube and
the outer sheath. The conduit and preferably the cavity
- are substantially filled with fluid. Multiple apertures are
provided between the conduit and the cavity. The inser-
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tion end of the elongated tube is inserted into the ure-

- thra causing the outer sheath to collapse toward the
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tube. In response to the collapsing outer sheath, fluid
flows from the cavity through the operation to increase
the pressure in the conduit. A sealing device engages
the discharge end. This sealing device prevents fluid
from being discharged through the discharge end when
the pressure increases. In response to this pressure in-
crease fluid passes through the conduit and out the
insertion end to lubricate the catheter. Once the cathe-
ter 1s inserted into the bladder, the sealing device is .
disengaged to permit fluid and urine to pass through the

- conduit and out the discharge end to empty the bladder.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of a urethral catheter con-
structed according to the invention;

FIG. 2 is an enlarged longitudinal cross-section view
of the catheter taken along line 2—2 of FIG. 1:

FIG. 3 is an enlarged transverse cross-sectional view
taken along 3—3 of FIG. 2; and |

FIG. 4 is a plan view of the catheter being inserted
into a urethra illustrating the self-lubricating feature
according to the invention. |

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1 and 2, there is shown a new and
improved catheter 10 constructed according to the

invention. Preferably catheter 10 is fifteen inches long

- s0 that the catheter can be inserted into the urethra to
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enter the bladder. Although the invention shown is a
temporary catheter for removal of urine, this invention
may be equally applicable wherever a catheter is used
and can be applied to temporary and to permanent style
catheters.

Referring to FIG. 2, generally catheter 10 includes an
elongated inner tube 12 having an insertion end 14 and
a discharge end 16. Referring to FIGS. 2 and 3, tube 12

‘encases a conduit 18 extending the length of the tube.

Tube 12 has a plurality of perforations 20, also referred
to as apertures, which are substantially equally spaced
along the walls of tube 12 along its length.

Encasing tube 12 is an elongated flexible outer sheath
24 which also extends from the insertion end 14 to the
discharge end 16. Cavity 26 is disposed between the
elongated flexible outer sheath 24 and the inner tube 12.
Cavity 26 is generally referred to as an annular lubricant
reservoir. Sheath 24 is heat bonded at each of its ends to
the discharge and insertion end of tube 12 to form a
smooth taper bond. Preferably tube 12 and sheath 24 are
constructed of low-durometer polyvinyl tubing.

The discharge end of tube 12 and outer sheath 24 are
inserted through grip ring 28. Grip ring 28 is preferably
made from a rigid plastic material and extends com-
pletely around sheath 24 adjacent to discharge end 16 of
catheter 10. Grip ring 28 adjacent one end has a main
portion 29 with an inner diameter “A” and a flange

- portion 31 at the other end with a smaller inner diame-
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ter “B”. Grip ring 28 collapses a portion of sheath 24
into tube 12 when in place. Specifically, Diameter A
permits “loose” fit of main portion 29 around assembly
to facilitate sliding of ring 28 during assembly. Flange
portion 31 has a smaller diameter B than diameter A to
fit tightly on collar 10 to form a decompression groove
33 adjacent discharge end 16. Groove 33 provides sta-
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bility to prevent sliding of grip ring 28 when plug 32 is
being removed.

A sealing device such as a rear plug 32 is inserted into
the discharge end of catheter 10. An outer plug portion
33 of rear plug 32 frictionally engages with the inner
surface 35 of tube 12. |

At the insertion end 14 of catheter 10, a front plug 34
is inserted through insertion end 14 and into conduit 18.
Preferably front plug 34 is constructed from a rigid
plastic material. When front plug 34 is inserted into
insertion end 14, a fluid tight seal is formed.

Catheter 10 is loaded with fluid by introducing a
mixture of preferably K-Y jelly diluted with water,
through the discharge end 16 and conduit 18 until it
emerges at insertion end 14. Once the conduit 18 is
completely filled with fluid, plug 34 is inserted into
insertion end. More lubricant is then pushed through
discharge end 16 and injected into catheter 10. The fluid
then passes through perforations 20 into cavity 26 be-
tween inner tube 12 and outer sheath 24. Preferably a
filling syringe is used to push fluid into catheter 10 and
pull out air of catheter 10 until all the air is evacuated
from cavity 26. When conduit 10 is completely filled
with fluid and plug 32 is inserted, the pressure in cavity
26 and conduit 18 is greater than atmospheric pressure.

Referring to FIGS. 1 and 4, during operation catheter
10 1s compressed between the thumb and forefinger of
the person inserting the catheter adjacent insertion end
14. The front plug 34 is then removed while the tip of
insertion end 14 is positioned for insertion. When plug
34 i1s removed, the increased pressure in conduit 10
forces lubricant to be discharged out the insertion end
14 to Iubricate the ends of catheter 10.

Referring to FIG. 1, catheter 10 is then pushed into
the urethra 40. The discharged lubricant lubricates the
outside surface 42 of sheath 24 insertion end 14 as well
as the inner surface of urethra 40.

When the elongated flexible outer sheath 24 col-

lapses, the volume of cavity 26 decreases forcing fluid 40

through perforations 20 into conduit 18. The pressured
in conduit 18 increases in response to this collapsation.

As the rear plug 32 engages discharge end 16, the
fluid is discharged out insertion end 14 and into the
urethra. While the catheter continues to be advanced
along urethra 40 toward the bladder, the discharged
fluid lubricates the walls of the urethra so as to reduce
resistance. It is recognized that as catheter 10 continues
to be advanced in the urethra 40 a slight pressure builds
up in cavity 26 immediately behind the area that is in-
serted into the urethra so as to stiffen catheter 10. The
increase in stiffness prevents sheath 24 from kinking
which further aids in the advancement of the catheter
10.

Once catheter 10 insertion end 14 has been fully ad-
vanced into the bladder of the patient, the rear plug 32
at distal end 16 is removed. Subsequently urine within
the bladder as well as fluid within conduit 18 flows
down from insertion end 14 through conduit 18 and out
discharge end 16. It is recognized by the inventor that
after fluid is removed from cavity 26, sheath 26 softens
for comfortable removal of catheter 10. Urine passes
through conduit 18 until the bladder is completely emp-
tied. When the bladder is emptied, grip ring 28 is then
grabbed by the patient and easily removed from the
urethra. Since all fluid is discharged from the removed
catheter 10, catheter 10 cannot be reused by the patient
thereby preventing infection.
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This concludes the description of the preferred em-
bodiments. A reading by those skilled in the art will
bring to mind various changes without departing from
the spirit and scope of the invention. It is intended,
however, that the invention only be limited by the fol-
lowing appended claims.

What is claimed is:

1. A self-lubricating catheter for insertion into a ure-
thra comprising:

an elongated tube defining a conduit, said tube con-
taining a fluid, said tube having an insertion end
and a discharge end;

an elongated flexible outer sheath at least partially
covering said tube and having a cavity disposed
between said tube and said outer sheath said cavity
aiso containing said fluid, and said outer sheath
operative to collapse toward said tube when the
insertion end is inserted into the urethra;

a removable plug engaging its discharge end of said
tube to prevent said fluid from flowing through
said discharge end when the outer sheath collapses;
a removable plug engaging the insertion end of said
tube and |

at least one aperture disposed between said conduit
and said cavity, said aperture permitting said fluid
to flow from the cavity through said conduit and
out said insertion end upon removal of said plug
engaging said insertion end to lubricate the cathe-
ter when said outer sheath collapses during inser-
tion.

2. The catheter as recited in claim 1 wherein said
elongated tube is completely encased by the sheath and
1s welded to said sheath adjacent said insertion end to
form a smooth tapered bond.

3. The catheter as recited in claim 1 wherein said at
least one aperture comprises a plurality of apertures in
walls of the tube between said insertion end and said
discharge end.

4. The catheter as recited in claim 3 wherein said
apertures are spaced at substantially even intervals in
walls of the tube between said insertion end and said
discharge end. -

5. The catheter as recited in claim 1 wherein said tube
and said sheath are constructed from a low-durometer
polyvinyl material.

6. The catheter as recited in claim 1 wherein said fluid
is a dilute solution of K-Y Jelly and water.

7. The catheter as recited in claim 1 wherein said fluid
completely fills the cavity and the conduit.

8. A method of inserting a catheter into a urethra,
comprising the steps of:

providing an elongated tube that defines a conduit
and has an insertion end and a discharge end;

providing an elongated flexible outer sheath:

forming a cavity between said tube and said outer
sheath:

providing at least one aperture between said conduit
and said cavity; |

substantially filling the conduit with fluid;

inserting the insertion end of the elongated tube into
the urethra of a patient;

collapsing the outer sheath toward said tube with the
patient’s urethra when the insertion end enters into

~ the patient’s urethra;

increasing pressure in the conduit when the outer
sheath collapses during insertion;
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engaging said tube with a sealing device to prevent
said fluid from flowing through said discharge end
when the pressure in the conduit increases; and
passing said fluid through said conduit and out said

- insertion end to lubricate the catheter when the

- pressure In the conduit increases. *

9. The method as recited in claim 8 further compris-
ing the steps of inserting the catheter into the patient’s
urethra until the insertion end passes into the patient’s
bladder; and collapsing the sheath into the tube to force
said fluid out of the insertion end as the catheter contin-
ues to be inserted into the patient’s urethra.

10. The method as recited in claim 9 further compris-
ing the steps of disengaging the plug from the discharge
end of said tube after the insertion end passes into the
patient’s bladder; and passing the fluid and urine
through the conduit of the patient’s bladder inserted
catheter and out the discharge end to empty the pa-
tient’s bladder. _ |

11. The method as recited in claim 8 further compris-
ing the steps of filling the cavity with said fluid; and
passing said fluid in the cavity through the aperture and
into the conduit when the sheath collapses on the inner
tube. : |

12. The method as related in claim 8 further compris-
ing the step of encircling the tube with the sheath.

13. A method of constructing a self-lubncatmg cathe-
ter comprlsmg the steps of:

providing an elongated tube that defines an air filled

conduit and has an insertion end and a discharge
end;

providing a plurahty of perforations along said tube

between said insertion end and said discharge end;
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encasing said tube with an elongated flexible outer
sheath to form a cavity containing air between said
tube and said outer sheath:

bonding one end of the outer sheath to the tube adja-

- cent the insertion end:

substantially filling the conduit with said fluid from
one end of the tube until the fluid emerges at the
other end of the tube: -

placing a plug into the insertion end of the catheter
after the fluid emerges;

injecting said fluid through the discharge end of the
plugged catheter and the aperture until said fluid
substantially fills the cavity between the tube and
the sheath and air is purged; and |

sealing the discharge end of the tube and sheath to
prevent said fluid in the filled cavity and conduit
from leaking.

14. The method as recited in claim 13 further com-

prising the step of sealing the discharge end by placing

a grip ring over the sheath and tube; and inserting a plug
into conduit through the discharge end that frictionally
engages with the tube.

15. The method as recited in claim 13 further com-
prising the step of preparing the fluid by diluting K-Y
Jelly and water. |

16. The method as recited in claim 14 further com-
prising the steps of forming a ﬂange portion with an
inner diameter at one end of grip ring and a main por-
tion with an inner diameter on the other end of grip
ring; maintaining the inner diameter of ﬂange portion
smaller than the inner diameter of the main portion; and

forming a decompressmn groove on the sheath with the
flange portion of the gnp rmg

* %*
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